before analysis. H 2 isotherms were measured at 77 K up to 1.0 bar using a Micromeritics ASAP 2020 volumetric adsorption analyzer with the same degassing procedure. CO 2 isotherms were measured at 273 and 298 K up to 1.0 bar using a Micromeritics ASAP 2020 volumetric adsorption analyzer with the same degassing procedure.
Atomistic Simulations. Molecular models were generated from X-ray crystallographic data structure using Materials Studio 7.0 (Accelrys). Connolly surfaces were calculated by rolling a probe molecule across the substrate, the interface taken from the contact point of the probe molecule.
Experimental details
Synthesis of TPE based tricyclooxacalixarene cage TOC. Scheme S1. Synthesis of TPE-based tricyclooxacalixarene cage TOC.
Tetra(4-hydroxyphenyl)ethylene 1 (1.00 g 2.52 mmol), 2,3,5,6-Tetrachloropyridine 2 (1.09 g, 5.05 mmol) and Cs 2 CO 3 (4.92 g, 15.2 mmol) were added to a 100 mL round bottom flask. DMSO (25 mL) was added, and then the combined mixture was stirred vigorously at 120 °C overnight. After the raw materials was consumed, the reaction was allowed to cool down to RT, and the mixture was partitioned between CH 2 Cl 2 (40 mL) and H 2 O (40 mL), separated, the aqueous layer was extracted twice with CH 2 Cl 2 (20 mL). The combined organics were dried over anhydrous Na 2 SO 4 , filtered, and concentrated in vacuum. and Bis(1,5-cyclooctadiene) nickel (481 mg, 1.75 mmol) were added to a 100 mL two-neck round bottom flask, followed by a solution of 1,5 -cyclooctadiene (189 mg, 1.75 mmol) in 30 mL DMF added by syringe. The combined mixture was stirred at 85 °C for 5 d before the reaction was allowed to cool down to RT, 40 mL 2M HCl was added into the reaction solution, stirred for 0.5 h, the precipitated polymer was collected by filtration and washed with a large amount of water, the products were successively washed with excess THF and CH 2 Cl 2 , and then sequentially purified by Soxhlet extraction with methanol, the purified products were dried in a vacuum oven at 60 °C for 12 h to obtain the final pTOC (140 mg, 88 %).
Variable-temperature
1 H NMR spectra of TOC. 6. X-ray crystal structures of TOC. Figure S4 . The X-ray crystal structure of TOC from the side view (A) and two neighboring molecules of TOC pack in a window-to-arene mode (B) (part of no contacts atoms of one neighboring molecule of TOC were omitted for clarity). 9. Multiple runs of pTOC for CO2 adsorption at 273K. Figure S8 . Three runs of pTOC for CO 2 adsorption at 273K. [1]
Comparison of the BET surface areas of pTOC with other porous cages or porous organic polymers (POPs).
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[4] [ 12. Initial gas uptake slopes of TOC and pTOC at 273K. 14. The fluorescent intensity variations of pTOC at 470 nm in MeOH after bubbling CO2 and N2. 19. The fluorescence spectrum of pTOC after bubbling CO2 and heating in water. Figure S18 . The fluorescence spectra of pTOC after bubbling CO 2 and heating in water.
